Primary bone-derived cells induce osteogenic differentiation without exogenous factors in human embryonic stem cells.
We developed a new and efficient method for osteoblastic differentiation of human embryonic stem cells (hESCs) using primary bone-derived cells (PBDs). Three days after embryoid body (hEB) formation, cells were allowed to adhere to culture surface where PBDs were pre-plated and mitomycin C-treated in DMEM/F12 medium supplemented with 5% knockout serum replacement. As early as 14 days, mineralization and formation of nodule-like structures in cocultured hEBs were prominent by von Kossa and Alizarin S staining, and expressions of osteoblast-specific markers including bone sialoprotein, alkaline phosphates, osteocalcin, collagen 1, and core binding factor alpha1 by RT-PCR. In addition, FACS analysis revealed that over 19% of the differentiated cells expressed osteocalcin. These results suggest that PBDs not only have osteogenic effects releasing osteogenic factors as bone morphogenic protein (BMP) 2 and BMP 4 but also have exerted other effects, whether chemical or physical, for the differentiation of hESCs.